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(54) Vehicle window with antenna connection apparatus 


(57) A vehicle 210 has a window opening with a win- 
dow 21 2 comprising inner 221 and outer 220 glass lay- 
ers and an interposed layer. The peripheral edge 233 of 
the inner glass layer is indented in a notch 234 which 
exposes an area 235 of the outer glass layer, the space 
vacated by the notch being filled by an insulating mem- 
ber 260. A sealing strip 250, which may be electrically 
conducting, is disposed within the vehicle across the 
surface of the inner glass layer and the insulating mem- 
ber. An antenna 240 is disposed between the inner and 
outer glass layers and has a connecting strip portion 241 
extending onto the exposed area of the outer glass lay- 
er. A connector member 245 has a connecting patch 246 
affixed to the connecting strip portion of the antenna 
within the exposed area and a feed portion 248 extend- 
ing therefrom between the insulating member and the 
notch of the peripheral edge of the inner glass layer to 
the interior of the vehicle without contacting the sealing 
strip. If the insulating member has a high dielectric con- 
stant, the end of the connecting member of the antenna 
within the exposed area is spaced away from the pe- 
ripheral edge of the outer glass layer so as to minimize 
overlap with the sealing strip and thus capacitive cou- 
pling therebetween. 


Fig.3A. 
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Description 

Technical Field 

The technical field of the invention is connection ap- 5 
paratus for a vehicle window antenna. 

Background of the Invention 

A vehicle antenna may comprise an electrically con- to 
ductive material between two glass layers of a vehicle 
window having a sealing strip adjacent the peripheral 
edge thereof. Such a sealing strip may be made of a 
urethane or similar material which may have ingredients 
making it electrically conductive. Contact or capacitive ts 
coupling between the sealing strip and antenna or con- 
nection apparatus can thus reduce antenna perform- 
ance 

Summary of the Invention 20 

Advantageously, the invention thus provides con- 
nection apparatus for a vehicle window antenna which 
does not contact or capacitively couple the antenna to 
a scaling strip near a peripheral edge of the window. The 25 
window is in a window opening of a vehicle and com- 
prises outer and inner glass layers, the outer glass layer 
having a first surface on the outside of the vehicle, a 
second surface, and a peripheral edge and the inner 
glass layer having a first surface adjacent the interior of 30 
the vehicle, a second surface, and a peripheral edge 
having a concave cutout portion defining a cutout region 
of the inner glass layer and providing an exposed area 
of the second surface of the outer glass layer. The an- 
tenna comprises an electrically conductive material on 35 
the second surface of the outer glass layer and has a 
connecting strip portion projecting onto the exposed ar- 
ea. A connector member has a connecting patch elec- 
trically coupled to the connecting strip portion of the an- 
tenna in the exposed area and a feed portion extending 
away from the peripheral edge of the outer glass layer 
and across and over the peripheral edge of the inner 
glass layer to the first surface thereof. An insulating 
member covers the connecting strip portion of the an- 
tenna and the connector member in the exposed area <*5 
to physically separate and electrically insulate a sealing 
strip extending across the first surface and the cutout 
region of the inner glass layer adjacent the peripheral 
edge thereof from the antenna and connector member. 
Preferably, especially if the dielectric constant of the in- so 
sulating member is high and the sealing strip is electri- 
cally conducting, the connecting strip portion of the an- 
tenna and the connecting patch of the connector mem- 
ber have at most a minimal overlap, such as no more 
than 200 square millimeters, with the sealing strip, for 55 
reduction of capacitive coupling therebetween. 


589 A2 2 

Brief Description of the Drawings 

FIG. 1 A shows a prior art connection apparatus for 
a vehicle window antenna; and FIG. 1 B shows a section 
view along lines 1 B-1 B in FIG. 1 A. 

FIG. 2A shows another prior art connection appa- 
ratus for a vehicle window antenna; and FIG. 2B shows 
a section view along lines 2B-2B in FIG. 2A. 

FIG. 3A shows a first embodiment of a vehicle win- 
dow antenna connection apparatus; and FIG. 3B shows 
a section view along lines 3B-3B in FIG. 3A. 

FIG. 4A shows a second embodiment of a vehicle 
window antenna connection apparatus; and FIG. 4B 
shows a section view along lines 4B-4B in FIG. 4A. 

Description of the Preferred Embodiment 

A standard, prior art apparatus for connecting a win- 
dow antenna to receiving apparatus is shown in FIG. 1 A 
and 1 B, in which window 12 is a standard laminated 
windshield retained in an window opening of a vehicle 
10. Only a portion of window 12 is shown: in particular, 
the upper central portion. Window 12 comprises an out- 
er glass layer 20, an inner glass layer 21 and an inter- 
posed layer 22, preferably of a standard polyvinyl butyryl 
or similar thermoplastic material. Outer glass layer 20 
has an first surface 24 on the outside of the vehicle and 
an opposed second surface 25 adjacent interposed lay- 
er 22. Outer glass layer further has a peripheral edge 
27, the top center portion of which may be preferably 
horizontal and substantially straight as shown. Inner 
glass layer 21 has a first surface 30 adjacent the interior 
of the vehicle, an opposed second surface 31 adjacent 
interposed layer 22 and a peripheral edge 33 aligned 
with peripheral edge 27 of outer glass layer 20. 

Antenna 40 comprises a thin member made of an 
electrically conducting material and disposed between 
glass layers 20 and 21 . Preferably, antenna 40 compris- 
es a thin, electrically conducting film on the second sur- 
face of one of the outer and inner glass layers, shown 
here on the second surface 25 of outer glass layer 20. 
Antenna 40 may be confined to an area of window 10 
out of the main line of sight for a vehicle operator or may 
cover a large area of window 10. In the latter case, an- 
tenna 40 is preferably made of a material transparent to 
visible light. A connector member 45 comprises a con- 
necting patch 46, measuring, for example, 19 mm 
square, made, preferably, of a very thin, electrically con- 
ducting material such as steel or brass, and electrically 
coupled to antenna 40 at an upper central location. 
Patch 46 may be directly in contact with antenna 40, af- 
fixed to antenna 40 with an. electrically conducting ad- 
hesive or affixed to antenna 40 with an insulating adhe- 
sive having dielectric qualities for capacitive coupling. 
Connector member 45 further comprises a feed portion 
comprising a wire 47 having one end attached by solder 
or other means to patch 46 and another end projecting 
out from between the peripheral edges of glass layers 
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20 and 21. Although not shown specifically in the fig- 
ures, wire portion 47 is typically insulated except at the 
ends. Wire 47 is typically bent around peripheral edge 
33 of inner glass layer 21 to project downward and then 
sideways along surface 30 of glass layer 21 in the inte- s 
rior of vehicle 10 and ends in a connecting plug, not 
shown, which is suitable for a coaxial or similar antenna 
cable. FIG. 1 A and 1B further show a sealing strip 50 
extending across surface 30 of inner glass layer 21 near 
an upper portion of peripheral edge 33 and over wire 47 10 
of connector member 45. Sealing strip 50 may prefera- 
bly comprise a bead of urethane; and wire 47 of con- 
nector member 45, after passing under sealing strip 50, 
preferably bends to the side for connection to a coaxial 
cable routed up one of the front pillars of the body of is 
vehicle 10. Wire 47 of connector member 45 and the 
coaxial cable are tucked up under the vehicle headliner, 
which extends downward over the top of window 12 to 
the level of line 49. 

A problem with the apparatus of FIG. 1 A and 1B is 20 
the poor aesthetic effect of the visible portion of multi- 
piece connector member 45, and particularly of the wire 
portion 47 in the window. In addition, wire portion 47 
stood out sufficiently from the glass surface that it could 
interrupt the smooth and even application of the ure- 25 
thane bead of sealing strip 50. Therefore, the connector 
member 45 was changed to a more aesthetic single, flat 
piece stamped from thin stainless steel. However, it was 
determined that a significant percentage of the windows 
having such a thin, flat connector member between the 30 
glass layers eventually developed gas bubbles around 
the connector member, which often did not show up until 
some time after their manufacture. 

Therefore, vehicle 110 was developed with a win- 
dow 112, shown in FIG. 2A and 2B, which comprises 35 
outer and inner glass layers 120 and 121, an interposed 
layer 1 22 and a window antenna 1 40 similar to those of 
the apparatus of FIG. 1 A and 1 B with corresponding el- 
ements similarly numbered in the range 100-199. 

In window 112, the peripheral edge 133 of inner 40 
glass layer 121 is indented at the upper center thereof 
in a notch 1 34 which, along with a matching indentation 
in interposed layer 122, defines an exposed area 135 of 
surface 125 of outer glass layer 120 which extends 
downward about 1 5 mm from the edge of window 112. 45 
A connecting strip portion 141 of antenna 140 projects 
upward past notch 1 34 of peripheral edge 1 33 onto the 
exposed area 1 35, to within a lew millimeters of periph- 
eral edge 127. Connector member 145 comprises a 
connecting patch 1 46 affixed to the connecting strip por- so 
tion 141 of antenna 140 as described with respect to 
patch 46 and antenna 40 of FIG. 1 A and 1 B. An insulat- 
ing member 160 comprising, for example, an epoxy ma- 
terial, fills the space vacated by the indentation of notch 
134, the insulating member covering the exposed area 55 
135 and patch 146 of connector member 145. Connec- 
tor member 1 45 further comprises a feed portion, which 
comprises a feed strip 146 which, as best seen in FIG. 


2B, projects upward from patch 146, across the top of 
insulating member 1 60 and downward adjacent insulat- 
ing member 160 and surface 130 of inner glass layer 
121. As with the embodiment of FIG. 1AandlB, a seal-, 
ing strip of urethane or a similar material extends across 
surface 1 30 of inner glass layer 121 near an upper por- 
tion of peripheral edge 133 and passes over insulating 
member 160, the surface of which is flush with surface 
130 and feed strip 148 of connector member 145. The 
feed portion of connector member 145 further compris- 
es a wire 1 47 soldered to the free end of feed strip 1 48 
and redirected sideways for connection to a coaxial ca- 
ble above the vehicle headliner as described in the pre- 
vious embodiment. 

In the embodiment of FIG. 2A and 2B, notch 134 
allows connector member 145 to make connection with 
connecting strip portion 1 41 of antenna 1 40 on exposed 
area 135 of surface 125 of outer glass layer 120; and 
no part of connector member 145 is sandwiched be- 
tween glass layers 1 20 and 121 . Therefore, no gas bub- 
bles form in window 110 as a result of the addition of 
connector member 145. In addition, the flatter feed por- 
tion 148 passing under sealing strip 150 is more con- 
sistent with the smooth deposit of a urethane bead. 
However, in this embodiment, an additional complica- 
tion is introduced by the sealing strip, the urethane of 
which is colored black by the inclusion of carbon, since 
the carbon imparts a degree of electrical conductivity to 
the strip. If the sealing strip is in direct contact with the 
connector member, as it is in the embodiment described 
above, the antenna feed is connected through the seal- 
ing strip to ground; and antenna gain is degraded, par- 
ticularly at foweTracllolfeo^n 
cial AM band (0.5 to 1 .5 MHz). 

Thus, vehicle 21 0 of FIG. 3A and 3B was developed 
with a window 212 having outer and inner glass layers 
220 and 221 , an interposed layer 222 and a window an- 
tenna 240 similar to those of window 1 1 2 of FIG. 2A and 
2B and with corresponding elements similarly num- 
bered in the range 200-299. Window 212 is similar to 
window 112 of FIG. 2A and 2B in every element except 
for some of the dimensions and th e orientation and rout- 
ing of the connector member 245. Notch 234 measures 
about 110 mm directly across the upper edge of window 
21 2 and extends downward about 27 mm. A connecting 
patch 246 of connector member 245 measures about 
37 mm wide and about 8 mm high and is affixed as in 
the previously described embodiments, about 5 mm 
from the upper edge of window 21 2, to a connecting strip 
portion 241 of antenna 240 on the exposed area 235 of 
surface 225 of outer glass layer 220, which strip portion 
extends to within about 2.5 mm of the upper edge of the 
window. However, feed strip 248 of the feed portion of 
connector member 245 extends from patch 246 in the 
opposite direction, away from peripheral edge 227 and 
toward peripheral edge 233 of inner glass layer 221 . 
Feed strip 248 may be bent outward and routed across 
the lower end of insulating member 260, between that 
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member peripheral edge 233, to surface 230, whereup- 
on it is once again bent downward and routed down sur- 
face 230. Thus, it avoids physical and electrical contact 
with sealing strip 250, which is separated from it by in- 
sulating member 260. The feed portion of connector s 
member 245 further comprises a wire 247 attached to 
the free end of feed portion 248, such as by solder, and 
redirected to the side for connection to a coaxial cable 
above the headliner as described in the previous em- 
bodiments. Alternatively, the feed portion of connector 10 
member 245 may comprise a feed strip 248 projecting 
downward from patch 246 only far enough for the at- 
tachment of wire 247, with wire 247 following the rest of 
the path described in the previous sentences. 

In many cases, the arrangement of FIG. 3A and 3B ?5 
will be sufficient for reception of RF signals by antenna 
240; but there is one more possible complicating factor. 
It has been discovered that some epoxy substances 
such as might be used in the formation of insulating 
member 260 have high dielectric constants. Thus, insu- 20 
lating member 260 of window 212, although preventing 
direct electrical contact between contact member 245 
and sealing strip 250, may provide a capacitive coupling 
therebetween. 

Therefore, the window antenna connection arrange- 25 
ment should be designed with care to minimize this ca- 
pacitive coupling, which can degrade antenna perform- 
ance in the higher radio frequency bands such as the 
commercial FM broadcast band (87 to 107 MHz). Vehi- 
cle 310 of FIG 4A and 4B has a window 312 which is 30 
so designed. 

Window 31 2 of vehicle 310 comprises outer and in- 
ner glass layers 320 and 321 . an interposed layer 322, 
a window antenna 340, a connector member 345, an 
insulating member 360 and a sealing strip 350 similar 35 
to those of window 21 2 of FIG. 3A and 3B and with cor- 
responding elements similarly numbered in the range 
300-399. The difference between the embodiments is 
that the connecting strip portion 341 of antenna 340 is 
shortened to decrease the overlap of antenna 340 (and 40 
therefore also connector member 345) with sealing strip 
350. Ideally, there is no overlap at all; but there is a limit 
to the allowable depth of notch 334 and a significant tol- 
erance variation in the location and width of sealing strip 
350. The embodiment shown uses a notch with the 
same dimensions as that. of the previous embodiment, 
but connecting strip portion 341 of antenna 340 ends 
about 14 mm from the upper edge of the window. Patch 
346 measures about 8 mm high; and its width is reduced 
to about 20 mm to allow a similar reduction in the width so 
of connecting strip portion 341 , relative to connecting 
strip portion 241 of the previous embodiment, so as to 
further reduce capacitive coupling. Since patch 346 is 
as far down as it can be within notch 334; feed portion 
348 is moved to the side of patch 346; and wire 347 has ss 
one end attached thereto and is routed to the side, up 
peripheral edge 333 on the side of notch 334 and across 
surface 330 for connection to the coaxial cable above 


the vehicle headliner as in previously described embod- 
iments. The overlap of sealing strip 350 and connecting 
strip portion 341 of antenna 340 will vary with the place- 
ment and width of the urethane bead which comprises 
sealing strip 350; and the capacitive coupling will further 
vary directly with the dielectric constant and inversely 
with the thickness of insulating member 360. 

Claims 

1. A vehicle 210 having a window opening with a win- 
dow 212 therein, the window comprising an outer 
glass layer 220 having a fi rst surface 224 on the out- 
side of the vehicle, a second surface 225, and a pe- 
ripheral edge 227, an inner glass layer 221 having 
a first surface 230 adjacent the interior of the vehi- 
cle, a second surface 231 , and peripheral edge 233 
having a notch portion 234 defining an exposed ar- 
ea 235 of the second surface of the outer glass lay- 
er, an antenna 240 comprising an electrically con- 
ductive material on the second surface of the outer 
glass layer, the antenna having a connecting strip 
portion 241 projecting onto the exposed area, a 
connector member 245 having a connecting patch 
246 electrically coupled to the connecting strip por- 
tion of the antenna in the exposed area and a feed 
portion 248 extending therefrom to the first surface 
230 of the inner glass layer 221 , an insulating mem- 
ber 260 covering the connecting strip portion of the 
antenna and the connector member in the exposed 
area and having a surface essentially flush with the 
first surface of the inner glass layer, and a sealing 
strip 250 extending across the first surface of the 
inner glass layer and the insulating member, char- 
acterized in that: 

from the connecting portion 246 of the con- 
nector member 245, the feed portion 248 thereof 
extends away from the peripheral edge 227 of the 
outer glass layer 220 and across and over the pe- 
ripheral edge 234 of the inner glass layer 221 to the 
first surface 230 thereof without contacting the seal- 
ing strip 250, whereby the sealing strip is physically 
separated and electrically insulated from the anten- 
na and connector member by the insulating mem- 
ber. 

2. The vehicle of claim 1 further characterized in that 
the sealing strip 250 is electrically conducting. 

3. The vehicle of claim 2 further characterized in that 
the insulating member 260 comprises a dielectric 
material providing capacitive coupling between the 
connecting strip portion 241 of the antenna and the 
sealing strip 250 but the connecting strip portion of 
the antenna' is spaced sufficiently far from the pe- 
ripheral edge 227 of the window that at least a por- 
tion of the sealing strip does not overlap the con- 
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necting strip portion 248 of the antenna or the con- 
necting patch 246 of the connector member and the 
capacitive coupling is thus limited. 

4. The vehicle of claim 3 further characterized in that 5 
the sealing strip 250 does not overlap the connect- 
ing strip portion 241 of the antenna or the connect- 
ing patch 246 of the connector member by more 
than 200 square millimeters. 

10 

5. The vehicle of claim 3 further characterized in that 
the sealing strip 350 does not overlap the connect- 
ing strip portion 341 of the antenna or the connect- 
ing patch 346 of the connector member 345. 
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(54) Vehicle window with antenna connection apparatus 


(57) A vehicle 21 0 has a window opening with a win- 
dow 21 2 comprising inner 221 and outer 220 glass lay- 
ers and an interposed layer. The peripheral edge 233 of 
the inner glass layer is indented in a notch 234 which 
exposes an area 235 of the outer glass layer, the space 
vacated by the notch being filled by an insulating mem- 
ber 260. A sealing strip 250, which may be electrically 
conducting, is disposed within the vehicle across the 
surface of the inner glass layer and the insulating mem- 
ber. An antenna 240 is disposed between the inner and 
outer glass layers and has a connecting strip portion 241 
extending onto the exposed area of the outer glass lay- 
er. A connector member 245 has a connecting patch 246 
affixed to the connecting strip portion of the antenna 
within the exposed area and a feed portion 248 extend- 
ing therefrom between the insulating member and the 
notch of the peripheral edge of the inner glass layer to 
the interior of the vehicle without contacting the sealing 
strip. If the insulating member has a high dielectric con- 
stant, the end of the connecting member of the antenna 
within the exposed area is spaced away from the pe- 
ripheral edge of the outer glass layer so as to minimize 
overlap with the sealing strip and thus capacitive cou- 
pling therebetween. 


Fig.3A. 
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